Comparison of the aneugenic effect of vinorelbine and vincristine in cultured human lymphocytes.
Vinca alkaloids are used clinically against a variety of hematological and solid tumors. These compounds interact with tubulin subunits to prevent microtubule assembly, inducing abnormal chromosome segregation in dividing cells and causing aneuploidy. The vinca alkaloid vincristine sulfate (VCR) and the semisynthetic analog vinorelbine (VRB) were studied by analysis of micronuclei (MN) in cultured human lymphocytes using the cytokinesis block method. Furthermore, fluorescence in situ hybridization with a human alphoid satellite pancentromeric DNA probe was used to detect centromeres in isolated MN of VRB- or VCR-treated lymphocytes. At all the doses tested, both chemicals induced a significant increase in MN frequencies in binucleated (BN) cells (P < 0.001). The maximal effect was reached at a dose of 0.50 microgram/ml. At this dose, VRB produced an approximately 5-fold increase with respect to the control frequency of MN, while with VCR, this frequency increased 10-fold. Both drugs produced a slowing of the cell cycle, causing a decrease in the percentage of BN cells. This effect was lower with VRB. The percentages of centromere-positive MN were 89.79 and 87.60% in VRB- and VCR-treated cultures, respectively (control 27.03%). The high percentage of positive-signals in treated cultures (P < 0.001) indicates that the MN contained whole chromosomes. Our results confirm the aneugenic mode of action of these chemicals, VRB having less genetic effect.